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ABSTRACT 

Despite  it  being  the  second  decade  of  the  21st  century,  there  still  exists  a 
range  of  definitions  of  what  a 21st  century  learning  environment  is.  This  can 
be  troublesome  for  teacher  educators  as  we  strive  to  prepare  teachers  for 
environments  we  can’t  clearly  describe.  In  order  to  describe  a 21st  century 
learning  environment,  we  developed  an  IC  Map  based  on  the  Concems-Based 
Adoption  Model  of  Change  (CBAM).  Results  indicate  that  21st  century 
skills  can  be  manifested  in  the  learning  environment  through  content-based 
and  project-based  approaches,  but  of  equal  importance  is  having  a 21st 
Century  Ecology.  Implications  of  this  study  extend  to  teachers,  teacher 
educators,  and  school  administration. 


Dede  (2009)  suggested  that  a primary  reason  many  educational  reforms  are 
not  sustained  is  due  to  the  many  individual  definitions  that  describe  the  reform. 
A recent  focus  of  educational  reform — 21st  century  skills — follows  this  idea. 
Ask  a dozen  educators  to  define  21st  century  skills,  and  most  likely  multiple 
definitions  will  be  given.  While  some  may  focus  on  the  use  of  technology  for 
communication  and  collaboration,  others  will  focus  on  digital  literacy,  visual 
literacy,  or  on  more  discrete  content  related  components  such  as  financial  literacy 
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and  global  understanding.  This  lack  of  a consistent  definition  can  be  troublesome. 
Without  a consistent  operational  definition,  it  is  difficult  to  determine  whether 
true  21st  century  teaching  and  learning  is  occurring. 

Despite  the  lack  of  a consistent  definition,  there  have  been  several  efforts 
to  define  21st  century  skills  and  learning.  Dede  (2009)  examined  four  of  the 
most  notable:  the  Partnership  for  21st  Century  Skills  (P21);  enGauge  21st 
Century  Skills  (Metiri  and  NCREL);  the  American  Association  of  Colleges  and 
Universities;  and  the  Organization  for  Economic  Cooperation  and  Development. 
Dede  found  two  common  elements  among  these  frameworks — the  inclusion 
of  the  revised  ISTE  Standards  and  digital  literacy  constructs.  Although  each 
framework  had  unique  components  (e.g.,  enGauge  included  visual  literacy, 
while  P21  did  not),  Dede  acknowledged  that  as  a whole,  the  frameworks  were 
relatively  parallel — but  they  were  still  different. 

When  we  consider  this  in  light  of  the  perspective  that  we  must  first  have  an 
understanding  of  implementation  before  we  can  begin  to  determine  effectiveness 
(Hall  & Hord,  2006),  it  is  apparent  that  there  is  a need  to  clearly  document  what 
a 21st  century  teaching  and  learning  environment  is  before  we  can  develop  an 
effective  assessment  of  its  impact  or  the  degree  of  fidelity  with  which  an  educator 
implements  the  innovation.  Therefore,  the  purpose  of  this  study  was  to  document 
the  different  ways  21st  century  skills  are  manifested  in  the  classroom  using 
the  Concems-Based  Adoption  Model  (CBAM)  Innovation  Configuration  (IC) 
Map  construct.  “An  IC  Map  is  a summary  in  words  of  the  different  ways  the 
key  components  of  an  innovation  can  be  made  operational”  (Hall  & George, 
2000,  p.  3).  Having  this  virtual  picture  as  a benchmark  will  allow  teachers  and 
teacher  educators  to  better  determine  whether  we  have  helped  our  students  gain 
21st  century  skills  (which  is  the  true  goal  of  a 21st  century  classroom — isn’t  it?). 


REVIEW  OF  LITERATURE 

A search  of  the  more  common  educational  library  databases  using  key  phrases 
and  words  21st  century  skills  and  K12  yields  a considerable  amount  of  literature. 
Although  not  all  research  based,  a large  amount  of  available  research  literature 
uses  the  framework  of  the  Partnership  for  21st  century  skills  (P21)  as  the  focal 
point.  We  will  begin  by  summarizing  P21  then  frame  the  review  of  literature  on 
the  different  skills. 

Partnership  for  21st  Century  Skills  (P21) 

According  to  Partnership  for  21st  Century  Skills  (2011),  creativity  and  inno- 
vation, critical  thinking  and  problem  solving,  and  communication  and  collabor- 
ation (the  4Cs)  are  learning  and  innovation  skills  necessary  to  prepare  students 
for  increasingly  complex  life  and  work  environments  in  today’s  world.  Addi- 
tionally, the  Partnership  for  21st  Century  Skills  (P21)  suggests  that  curriculum  and 
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pedagogy  should  incorporate  21st  century  interdisciplinary  themes  (global  aware- 
ness, financial,  economic,  business  and  entrepreneurial  literacy,  civic  literacy, 
health  literacy,  and  environmental  literacy)  into  traditional  instructional  practices 
with  the  goal  of  increasing  student  understanding  of  academic  and  standards- 
based  content. 

Many  of  the  skills  included  in  the  21st  century  framework  go  beyond  the 
classroom.  With  the  advances  and  importance  of  technology,  and  the  rapid- 
changes  in  technology  tools  in  the  world  today,  it  is  important  to  exhibit  func- 
tional and  critical  thinking  skills.  These  skills  include  information  literacy,  media 
literacy,  and  ICT  (information,  communication,  and  technology)  literacy.  Life 
and  career  skills  go  beyond  thinking  skills  and  content  knowledge.  In  order 
to  navigate  the  complexities  of  life  and  work  environments  in  the  globally 
competitive  information  age,  P21  purports  that  students  need  to  focus  on 
developing  skills  such  as  flexibility  and  adaptability,  initiative  and  self-direction, 
social  and  cross-cultural  skills,  productivity  and  accountability,  and  leadership 
and  responsibility.  Naturally,  it  is  the  teacher’s  responsibility  to  provide  for 
these  experiences.  Relevant  to  this  study,  Lowther,  Inan,  Ross,  and  Strahl  (2012) 
suggest  that  in  an  attempt  to  promote  21st  century  skills,  many  schools  imple- 
mented one-to-one  laptop  initiatives  in  efforts  to  increase  21st  century  skill 
acquisition  in  students. 

Elaborating  on  the  4Cs 
(Learning  and  Innovation  Skills) 

Focusing  education  on  creativity  and  innovation,  collaboration,  critical  thinking 
and  communication  (learning  and  innovation  skills  or  the  4Cs)  are  essential 
to  prepare  students  for  the  future  (P21). 

Creativity  and  Innovation 

Although  P21  does  not  specifically  suggest  we  promote  creativity  and  inno- 
vation through  technology,  Mishra  (2012)  suggests  that  this  relationship  is  one 
that  needs  to  be  examined  carefully,  given  the  surge  of  creativity  tools  that  are 
digital  in  nature.  Specific  to  this  study  of  how  teachers  are  promoting  2 1 st  century 
skills  in  a technology-rich  learning  environment,  Mishra  adds  that,  “teachers  must 
understand  the  different  ways  that  technology  can  represent  content  and  recognize 
how  this  synchs  (or  doesn’t  synch)  with  possible  teaching  approaches”  (p.  14). 

According  to  P21,  education  in  creativity  and  innovation  focuses  on  creative 
thinking,  creative  collaboration,  and  implementing  innovations.  Thinking  crea- 
tively is  taught  by  having  students  use  a wide  range  of  idea  creation  techniques, 
create  new  and  worthwhile  ideas,  and  elaborate,  refine,  analyze,  and  evaluate 
their  own  ideas  in  order  to  improve  and  maximize  creative  efforts.  In  discussing 
creativity  in  the  context  of  learning  mathematics,  Bolden,  Harries,  and  Newton 
(2010),  reported  that  teachers  consider  creativity  in  mathematics  learning  to 
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manifest  in  the  way  students  investigate  and  the  ways  in  which  they  solve 
mathematical  problems  in  non-traditional  ways,  summarizing  creativity  to  be 
imagination,  freedom  of  expression,  and  independence. 

From  a teaching  perspective,  teaching  students  to  work  creatively  with  others 
involves  teaching  students  to  be  able  to  develop,  implement,  and  communicate 
new  ideas  with  others  effectively,  and  be  open  and  responsive  to  all  perspectives, 
incorporating  peer  input  and  feedback  into  the  work.  In  support  of  this,  Knoble 
and  Wilber  (2009)  suggest  that  through  the  use  of  Web  2.0  tools  such  as  blogs, 
photo  sharing  sites,  and  wikis,  educators  can  provide  opportunities  for  student 
users  to  complete  complex  tasks  with  virtual  strangers.  Additionally,  sites  such 
as  Fanfiction.com  in  which  students  share  their  creative  endeavors  with  others 
and  receive  feedback  and  continue  to  revise  based  on  authentic  dialogue  in  the 
virtual  environment  (Knoble  & Wilbur,  2009)  are  an  excellent  example  of  how 
technology  can  be  used  to  promote  and  support  21st  century  skills  in  students. 
Students  should  also  be  able  to  demonstrate  originality  and  inventiveness  as 
well  as  understand  the  real  world  limits  to  adopting  new  ideas. 

Students  should  be  able  to  view  failure  as  a learning  opportunity  as  well. 
To  implement  innovation,  students  should  be  able  to  demonstrate  how  to  act  on 
creative  ideas  to  make  tangible  and  useful  contributions.  Relevant  to  this  study, 
Coxon  (2012)  would  suggest  that  creativity  can  be  promoted  through  open-ended 
projects,  opportunities  to  visualize  concepts,  and  specific  to  science  learning 
the  integration  of  cross-curricular  learning  activities  such  as  art  and  science  and 
science  and  language  arts.  Specifically,  Coxon  suggests  learning  experiences 
such  as  building  and  testing  bridges,  inventing  animals  to  fit  in  an  environment, 
and  conducting  experiments  and  reflecting  on  outcomes  all  allow  for  students 
to  practice  creativity  in  the  classroom. 

Critical  Thinking 

The  21st  Century  Skills  framework  suggests  that  teaching  effective  reasoning, 
the  use  of  system  thinking,  judgment  and  decision  making,  and  problem  solving 
builds  a learner’s  ability  to  think  critically  and  problem  solve.  Teaching  students 
various  types  of  reasoning  skills,  such  as  inductive  and  deductive  reasoning, 
appropriate  to  a given  situation  teaches  students  to  reason  effectively.  In  review- 
ing literature  on  the  use  of  technology  in  the  early  childhood  environment, 
Mohammad  and  Mohammad  (2012)  suggested  that  research  as  far  back  as  the 
mid-1990s  shows  that  the  use  of  programs  such  as  Logo  in  early  childhood 
classrooms  promotes  critical  thinking  and  problem-solving.  What  is  interesting 
about  this,  is  that  Rusk,  Resnik,  Berg,  and  Pezalla-Granlund  (2008)  attribute  the 
dramatic  increase  in  the  use  of  robotics  in  the  educational  environment  to  be  a 
result  of  the  opportunities  for  authentic  decision  making  (design  and  compu- 
tational) afforded  when  working  on  a robotics  project.  More  recently,  the  focus 
on  how  technology  can  promote  critical  thinking  and  problem-solving  in  K12 
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students  examines  the  types  of  activities  students  are  completing  when  using 
technology.  For  example,  Lowther  et  al.  (2012)  made  the  connection  between 
students  using  technology  for  meaningful  activities  (e.g.,  problem-based  and 
requiring  processing  or  manipulation  of  information)  and  21st  century  skills 
and  found  that  in  a large  scale  1:1  laptop  program,  students  were  engaged  in 
meaningful  learning  for  over  one-fourth  of  the  time  observed.  Gallavan  and 
Kottler  (2012)  also  suggest  that  by  allowing  for  divergent  thinking  activities, 
teachers  are  able  to  promote  critical  thinking. 

P21  suggests  that  students  learn  to  make  judgments  and  decisions  by  learning 
how  to  analyze  and  evaluate  evidence,  arguments,  claims,  and  beliefs;  analyze 
and  evaluate  major  alternative  points  of  view;  synthesize  and  make  connections 
between  information  and  arguments;  interpret  information  and  draw  conclusions 
based  on  the  best  analysis;  and  reflect  critically  on  learning  experiences  and 
processes.  Finally,  according  to  P21,  problem  solving  is  developed  by  teaching 
students  how  to  solve  different  sorts  of  non-familiar  problems  in  conventional 
and  innovative  ways. 

Communication  and  Collaboration 

The  final  two  Cs  are  communication  and  collaboration.  Clear  communication 
is  demonstrated  through  articulating  thoughts  and  ideas  effectively,  using  a variety 
of  communication  tools  for  a range  of  purposes  and  in  diverse  environments. 
Students  should  be  able  to  listen  effectively  to  decipher  meaning  and  utilize 
multiple  media  and  technologies  as  well  as  know  how  to  judge  their  effectiveness 
and  assess  their  impact.  Finally,  collaboration  is  displayed  by  the  students’ 
ability  to  demonstrate  working  in  diverse  teams  effectively  and  respectfully. 
Students  should  be  able  to  display  flexibility  and  willingness  to  be  helpful 
in  making  compromises  necessary  to  accomplish  a common  goal,  as  well  as 
assume  shared  responsibility  for  collaborative  work,  and  value  individual  con- 
tributions from  each  team  member. 

Much  of  the  literature  on  the  use  of  technology  as  a way  to  promote  com- 
munication and  collaboration  focus  on  either  distance  education  or  Web  2.0 
tools.  Use  of  Web  2.0  tools  in  the  educational  setting  allows  for  students  to  be 
creators  and  developers  of  content  rather  than  just  consumers  of  content.  Further, 
the  use  of  Web  2.0  tools  allows  for  multiple  users  to  collaborate  on  a single 
document  in  real  time.  Using  21st  century  skills  literature  as  a framework, 
Reich,  Murnane,  and  Willett  (2012)  examined  use  of  wikis  and  specifically  looked 
at  the  opportunity  using  a wiki  affords  students  to  engage  in  21st  century  skills. 
Sadly,  they  found  that  the  large  majority  of  wikis  implemented  in  the  K12 
environment  are  not  used  to  promote  authentic  collaboration  among  students; 
however,  those  that  do  were  student  generated  for  working  on  a collaborative 
assignment.  This  would  suggest  that,  like  any  pedagogy  or  tool,  the  benefit  of 
the  tool  is  dependent  on  teacher  expectations  and  assigned  use. 
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In  summary,  the  promotion  of  21st  century  skills  can  occur  through  a range 
of  learning  experiences  in  the  K12  environment.  Many  of  these  experiences 
integrate  technology;  however,  we  must  remember  that  it  is  not  enough  to 
simply  have  access  to  technology,  but  it  is  how  the  technology  is  being  used 
(or  not)  by  students  and  teachers  that  will  promote  the  21st  learning.  In  essence 
we  must  consider  all  elements  of  the  learning  environment  to  truly  understand 
a 21st  century  learning  environment. 


THEORETICAL  FRAMEWORK 

Examining  the  adoption  and  use  of  educational  technology  in  schools  is 
complex  due  to  the  many  elements  that  make  up  the  dynamic  context  of  schools. 
As  such,  it  is  important  that  educational  technology  researchers  adopt  an 
“organic,  dynamic,  and  complex  response”  (Zhao  & Frank,  2003,  p.  6)  to  better 
understand  educational  technology  use  in  schools.  Zhao  and  Frank  indicated 
that  this  type  of  approach  would  help  shift  the  focus  of  research  on  factors 
affecting  educational  technology  adoption  from  isolated  events  to  the  consider- 
ation of  these  events  in  context  of  each  other  and  the  individuals  involved. 
In  their  work,  an  ecological  perspective  was  used  to  study  teachers’  use  of 
educational  technology  in  the  classroom.  The  use  of  an  ecological  perspective 
is  an  acknowledgment  that  for  true  educational  technology  adoption  and  inte- 
gration to  be  understood  educational  technology  researchers  must  look  at  the 
whole  rather  than  only  the  parts  of  a teaching  and  learning  enviromnent. 

Given  that  our  study  sought  to  describe  the  complex  and  dynamic  nature  of  a 
21st  century  learning  environment  by  focusing  on  how  the  individual  parts 
interact  and  affect  the  whole,  an  ecological  framework  was  used  for  the  study. 
We  examined  classrooms  and  what  occurs  in  them  by  considering  the  complete 
environment — the  different  individuals  (and  groups  of  individuals),  the  physical 
space,  and  the  available  educational  technology  tools.  We  did  not  look  at  students 
or  teachers  or  the  context  in  isolation;  rather,  an  examination  of  a 21st  century 
teaching  and  learning  environment  in  which  individuals  relate  to  each  other 
and  their  environment  was  conducted. 

METHODS 


Instrumentation 

For  this  study  an  Innovation  Configuration  Map  (IC  Map)  to  represent  the 
different  ways  21st  century  skills  are  evident  in  the  classroom  was  developed. 
Innovation  Configuration  Maps  (IC  Maps)  are  a way  to  provide  a description  of 
innovation  adoption.  IC  Map  development  is  not  intended  to  represent  a judgment 
of  different  implementations  of  an  innovation  or  describe  learning  outcomes, 
but  is  intended  to  provide  a rich  description  of  innovation  implementation  (Hall  & 
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Hord,  2006).  In  this  study,  the  innovation  is  21st  century  skills  as  outlined  by 
the  P21  Framework.  This  framework  was  chosen  over  the  others  as  it  is  the 
most  recent,  most  well  known,  and  has  direct  application  for  the  K1 2 environment. 
The  premise  of  the  IC  Map  acknowledges  that  innovation  adoption  can  take 
on  many  different  configurations  when  implemented  and  that  each  configur- 
ation is  valid.  When  thinking  about  21st  century  skills,  we  also  acknowledge 
that  it  would  be  very  difficult  to  address  all  21st  century  skills  in  one  lesson 
or  learning  experience. 

The  specific  purpose  of  the  IC  Map  development  for  this  study  was  twofold. 
Given  the  range  of  definitions  of  21st  century  skills,  identification  of  the  different 
ways  21st  skills  are  manifested  in  and  out  of  the  classroom  is  the  first  goal. 
Second,  and  in  a future  manuscript,  we  plan  to  use  the  IC  Map,  to  develop  a 
universal  set  of  criteria  for  self  and  administrative  evaluation  of  21st  century 
teaching  and  learning.  P21  has  a range  of  assessment  resources  on  their  website 
(e.g.,  the  2009  Mile  Guide),  however,  they  are  more  designed  to  assess  readiness 
or  provide  insights  for  assessing  individual  skills  (for  example  using  an  electronic 
portfolio  or  requiring  students  to  respond  to  virtual  scenarios  to  demonstrate 
problem-solving  skills). 

Context 

A K8  school  that  has  been  recognized  regionally  and  nationally  as  being  an 
innovative  school  was  selected  for  the  context  of  this  study.  Specifically,  the 
school  is  a K8  California  Distinguished  School  and  Apple  Education  Distin- 
guished school.  This  southern  California  school  opened  in  2005  with  a focus  on 
science  and  technology.  Since  it  opened,  the  school  has  implemented  a 1 : 1 laptop 
program  in  grades  2-8  with  an  additional  two  laptop  carts  shared  between  four 
1st  grade  classrooms  and  laptops,  desktops,  and  AlphaSmarts/Neos  available 
for  students  in  the  Kindergarten  classrooms.  Evaluations  (Donovan,  Green,  & 
Lim,  2008)  of  the  district-wide  laptop  program  indicated  that  this  school  has  a 
clear  scope  and  sequence  of  technology  use  across  grade  levels.  For  example, 
students  learn  and  apply  basic  word  processing  in  primary  grades  and  more 
advanced  features  in  the  intermediate  grades  with  an  expectation  that  students  are 
completely  proficient  by  the  middle  school  years. 

Specific  technology  used  at  the  school  includes  the  laptops  (Apple  platform 
with  productivity  and  multimedia  software  installed);  grade  level  iPod  Touch 
carts;  4 iPad  carts,  each  shared  between  eight  classrooms;  handheld  devices  such 
as  Pasco  Probes  and  Proscopes;  interactive  whiteboard  and  student  response 
system  in  each  classroom;  digital  photography  equipment;  and  Haiku  Learning 
Management  System  (LMS).  Teachers  and  students  at  the  school  have  access  to 
a range  of  software  and  web-based  subscriptions  including  but  not  limited  to 
Discovery  Streaming  media,  BrainPop,  Comic  Life,  Inspiration,  and  IXL  Math. 
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As  a result  of  the  Apple  Distinguished  School  status  of  this  school,  teachers 
and  students  alike  are  well  accustomed  to  classroom  visits  from  groups  of  edu- 
cators and  community  members.  Of  the  schools  approximate  920  students, 
35%  are  English  learners,  3%  have  disabilities,  and  all  teachers  are  Highly 
Qualified  according  to  NCLB  requirements.  As  researchers,  we  have  an  estab- 
lished relationship  with  the  teachers  and  school  administration. 

Procedures 

The  IC  Map  was  developed  using  the  guidelines  of  the  CBAM  (Concems- 
Based  Adoption  Model)  of  change.  Development  of  an  IC  Map  draws  from 
ethnography  and  grounded  theory  (Creswell,  1998)  to  present  a visual  model  of 
the  range  of  implementations  of  an  innovation  using  observations  and  interviews. 
There  are  several  specific  steps  in  developing  an  IC  Map  that  draw  on  the 
preceding  steps.  To  summarize  IC  Map  development,  it  begins  with  understanding 
the  focus  of  the  Map  (21st  century  skills),  conducting  open  observations,  and 
using  observation  data  to  conduct  focused  interviews  and  focused  observations. 

IC  Map  Development:  Open  Observations 

Teachers  at  the  school  were  invited  to  participate  in  the  study  by  means  of  a 
brief  announcement  at  a faculty  meeting  that  the  researchers  (well  known  to  the 
teachers)  would  like  to  conduct  the  study.  A handout  was  given  that  explained  the 
study  and  included  the  consent  to  participate.  A total  of  10  teachers  representing 
1st  grade,  2nd  grade,  3rd  grade,  5th  grade,  7th  grade,  and  8th  grade  (science, 
math,  language  arts,  and  language  essentials)  participated.  Each  grade  level 
or  Middle  School  content  area  was  observed  at  least  two  times  over  a period 
of  8 weeks  for  initial  observations.  For  the  1st  through  5th  grades,  classroom 
observations  were  conducted  during  a different  content  area;  for  the  Middle 
School  content  area  classrooms,  observations  were  conducted  with  different 
groups  of  students.  It  should  be  noted  that  the  school  operates  on  a Professional 
Learning  Community  Approach  to  instructional  planning  so  all  students  within 
each  grade  level  receive  similar  instruction  independent  of  the  individual  teacher. 

A total  of  25  hours  of  open  observation  was  conducted  during  the  initial 
phase  of  the  1C  Map  development.  During  these  observations  the  researcher 
sat  either  at  the  teacher’s  desk  or  at  a student  desk  that  was  not  being  used  and 
took  notes  on  an  iPad.  To  stay  true  to  the  ecological  framework  for  the  study, 
observation  notes  focused  on  classroom  conversation  and  interactions,  classroom 
arrangement,  and  classroom  instruction.  As  appropriate,  the  observer  also  walked 
around  and  looked  at  student  work  and  listened  more  closely  to  small  group 
or  teacher  student  interactions.  Informal  conversations  with  teachers  were  also 
part  of  observations.  For  example,  the  8th  grade  science  teacher  explained  to 
the  researcher  the  use  of  the  Haiku  Learning  Management  System  as  clarification 
to  class  directions  on  logging  in  to  blog. 
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Step  One:  Identifying  components  and  variations:  The  first  step  in  developing 
an  IC  Map  is  to  identify  Components  and  Variations.  Components  are  broad 
categories  of  behaviors  or  interactions.  Variations  are  the  more  detailed  behaviors 
that  make  up  these  categories.  Typically,  components  and  variations  emerge 
from  the  data  by  way  of  coding.  However,  we  took  an  additional  step  and 
pre-coded  individual  observation  notes  into  similar  events.  This  extra  step  was 
taken  in  order  to  confirm  that  we  were  actually  seeing  21st  century  learning 
occur.  For  example,  a teacher  asking  a question  formally  or  informally  was  coded 
as  teacher  question.  Next,  we  coded  the  similar  events  (e.g.,  teacher  question, 
student  question,  technology)  relative  to  how  they  represented  the  21st  century 
skills.  For  example,  a teacher  thinks  aloud  about  where  to  find  something  in  the 
textbook  was  coded  as  Problem-Solving  and  Critical  Thinking,  a conversation 
between  two  students  about  which  build  to  include  in  their  presentation  was 
dual  coded  as  Communication  and  Collaboration  and  ICT  Literacy.  Table  1 
shows  some  of  the  observed  behaviors/similar  events  and  their  alignment  to 
the  21st  century  skills. 


Table  1 . Relationship  between  Observed  Activities 
and  21st  Century  Skill 


Critical  thinking  and  problem-solving 

Communication 
and  collaboration 

Creativity  and 
innovation 

Teacher  questions 

Technology 

Technology 

Student  responses 

Student  grouping/ 

Class  assignments/ 

Teacher  think  aloud 

partners 

activities 

Class  assignments/activities 
Technology 

Classroom  environment  (posters,  . . . 

Teacher  and  student 
questions 

Informal  conversation 
^ Student  activities 

Student:  Student 
interaction 

Life  and  career  Information 

skills  literacy 

Media  literacy 

ITC  literacy 

Teacher  modeling  Technology 

Technology 

Class  activities 

Student  activities  Student  activities 

Class  activities 

Use  of  technology 

Student:  Student  Informal 

Teacher  reminders 

Administrative 

interaction  conversations 

for  technology  use 

expectations 

Technology  Classroom 

Student  work 

Classroom 

environment 
(posters,  . . .) 

samples 

environment 
(posters,  . . .) 
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In  addition,  with  an  understanding  that  classroom  observations  are  a snapshot 
as  to  what  occurs  in  the  classroom  at  any  time  and  not  always  representative 
of  a trend,  two  additional  tables  were  created:  the  first  listed  student  learning 
experiences  that  had  been  observed  (e.g.,  Haiku/LMS  discussion,  individual 
projects,  journals,  learning  centers,  multimedia  production);  the  second  focused 
specifically  on  student  use  of  technology  for  learning  that  had  been  observed. 
Both  tables  were  developed  for  data  collection  during  focused  interviews  to 
gain  a better  understanding  of  the  frequency  of  the  different  learning  experiences 
or  technology  use  with  column  headings  being  daily,  several  times  a week, 
weekly,  occasional,  never. 

Step  Two:  Cluster  components  and  develop  descriptions:  The  second  step 
in  developing  the  IC  Map  is  to  develop  a first  draft  of  the  IC  Map.  This  was 
completed  by  revisiting  the  initial  observations  and  drawing  out  the  different 
examples  of  each  similar  event  (clusters)  to  create  short  scenarios  (variations)  for 
each  of  the  components.  For  example,  for  the  component  of  Classroom  Display, 
three  variations  were  observed.  As  a reminder,  the  purpose  is  not  to  judge  the 
variations  but  simply  state  them.  The  following  is  an  example  of  the  different 
variations  for  how  students  interacted  during  instructional  time: 

Student  Interaction 

1.  Student  desks  are  arranged  in  groups  or  partners  that  allow  for  varied 
discussions  (turn  to  neighbor,  talk  with  group,  talk  with  partner).  Students 
are  encouraged  to  help  each  other  and  show  appreciation  for  each  other’s 
accomplishments.  Students  naturally  help  each  other  with  technical  issues 
as  they  arise. 

2.  Student  desks  are  arranged  in  partners  and  most  student  interaction  is  with 
the  immediate  neighbor.  Students  help  each  other  and  an  environment  of 
cooperation  is  evident. 

3.  Student  desks  are  arranged  in  groups  or  partners  but  there  is  limited  inter- 
action or  discussion  other  than  to  peer  tutor. 

The  first  draft  of  the  IC  Map  had  8 components  each  with  three  variations 
and  two  tables  that  listed  student  uses  of  technology  and  student  learning  experi- 
ences. The  variations  were  not  descriptions  but  frequency  (daily,  several  times 
a week,  . . .).  This  draft  was  shared  with  the  school  administrator  as  part  of 
an  interview.  Specifically  through  discussion  and  then  by  requesting  that  the 
administrator  identify  which  variation  she  considered  best  describe  her  teachers, 
students,  and  school  as  a whole.  This  was  partially  used  to  validate  the  observa- 
tion data  collected  by  the  researcher  because  the  administrator  has  greater  oppor- 
tunity to  observe  classrooms,  and  secondly  to  determine  if  there  were  potential 
components  that  occurred  on  a consistent  basis  but  had  not  been  included.  It 
was  determined  there  was  a need  to  add  one  more  component  and  to  break  one 
of  the  existing  components  into  two  components  in  order  to  better  capture  the 
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different  events  occurring  in  classrooms.  This  second  draft  is  considered  the 
final  draft  of  the  IC  Map. 

Step  Three:  Identification  of  configurations  through  focused  observations 
and  interviews:  Development  of  an  IC  Map  is  in  essence  the  development  of  a 
tool  for  conducting  focused  observations  and  interviews  from  which  the  results 
are  used  to  identify  configurations  and  write  the  rich  paragraphs  that  portray  visual 
representations  of  the  innovation  implementation  (i.e.,  Innovation  Configura- 
tions). To  identify  the  configurations,  formal  interviews  with  participating 
teachers  and  focused  observations  of  six  participating  teachers  were  conducted. 
Observations  were  arranged  in  the  same  way  initial  observations  were  in  that 
participating  teachers  were  contacted  and  completed  a shared  calendar  of  when 
they  would  be  available  to  be  observed.  Due  to  the  timing  of  end-of-year  activities 
such  as  field  trips,  school  performances,  and  state  testing,  focused  observations 
and  interviews  were  not  conducted  with  each  participating  teacher.  Interviews 
with  six  participating  teachers  were  conducted  at  the  same  time  or  immediately 
preceding  or  following  the  observation  dependent  on  teacher  availability.  To 
complete  focused  observations,  we  sat  in  the  back  of  the  room  or  at  a place 
convenient  to  the  teacher  and  checked  off  on  a paper  copy  of  the  IC  Map  the  most 
represented  dimensions  observed. 

The  focused  interviews  asked  the  teacher  to  identify  which  configuration  on 
the  IC  Map  best  represented  them  and  their  teaching  environment.  This  was 
recorded  on  a spreadsheet  and  teachers  were  given  the  opportunity  to  “think 
aloud”  their  answer.  Any  comments  were  documented  anecdotally.  Teachers 
were  also  asked  to  indicate  the  frequency  of  use  of  different  learning  strategies 
and  student  use  of  technology  tools  from  the  tables  created  in  Step  One.  Analysis 
of  the  responses  to  the  tables  included  coding  the  different  tools  and  activities 
for  the  21st  century  skills  and  identifying  patterns  within  the  data.  For  example, 
the  activity  of  asking  an  expert  via  a website  or  e-mail  was  coded  as  collaboration 
and  multimedia  production  was  coded  as  creativity.  Examples  of  technology 
use  such  as  e-mail  was  coded  communication  and  life  skills  whereas  the  use 
of  simulations  was  coded  as  problem-solving. 

RESULTS 

Several  configurations  of  21st  century  learning  environments  were  identified 
in  this  study.  Although  the  study  was  conducted  at  a school  with  a national 
reputation  as  being  technology-rich  and  innovative,  not  all  elements  of  the  21st 
century  learning  environment  utilized  the  technology. 

Configuration  1:  Content-Based  Learning 

In  this  configuration,  student  work  is  initiated  and  completed  in  a range  of 
ways  using  a range  of  mediums.  The  academic  standards  and  benchmarks  are 
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driving  the  instruction  and  hence  focusing  the  learning.  Lesson  formats  in  this 
configuration  are  more  “traditional”  in  that  they  have  a teacher-centered  intro- 
duction with  articulation  of  objectives  and  lesson  goals.  Prior  knowledge  and 
technology  skills  are  formally  addressed  and  an  example  is  provided.  The  teacher 
uses  the  interactive  whiteboard  to  engage  students  in  guided  practice. 

Students  use  varied  tools  for  learning  and  engaging  with  content  (textbook, 
iPod/iPad,  laptop).  Students  work  out  of  workbooks  and  complete  additional 
learning  activities  using  technology  and  art.  Students  collaborate  during  center 
time  and  with  table  or  group  members  during  “seat  time.”  Collaboration  is  often 
in  the  forms  or  strategies  such  as  “think  pair  share”  or  turn  to  your  neighbor. 
Table  groups  work  together  to  earn  points  or  other  classroom  management 
rewards.  Students  occasionally  collaborate  on  group  projects  that  are  designed 
by  the  teacher.  Such  projects  use  multimedia,  art,  or  drama  depending  on  the 
learning  outcome.  Templates  are  often  provided  and  the  procedure  is  “dictated” 
by  the  teacher. 

There  is  open  communication  about  content  area  and  other  non-academic 
topics  between  students  and  between  students  and  teacher  in  this  configuration. 
Problem-solving  and  critical  thinking  are  often  prompted  by  classroom  manage- 
ment strategies  and  teacher  questioning  strategies.  Teachers  ask  mostly  open- 
ended  questions  and  are  conscious  of  wait-time.  Incorrect  answers  are  often, 
but  not  always,  a springboard  for  discussion  about  academic  content.  Problem 
solving  is  “taught”  through  teacher  think  aloud,  scaffolded  questioning,  and 
strategy  instruction. 

Student  work  that  is  displayed  is  often  template  based,  seasonal  artwork,  or 
cross-curricular  projects.  It  is  evident  students  have  opportunities  for  creativity 
but  with  teacher-set  parameters.  Student  multimedia  projects  also  allow  for 
creativity  with  parameters. 

Configuration  2:  Project-Based  Learning 

This  configuration  is  what  educators  might  “expect”  to  see  when  we  visit 
a 21st  century  learning  environment.  In  the  project-based  classroom,  students 
work  on  individual  or  group  projects  and  are  at  different  stages  of  such  projects. 
Students  use  the  Internet,  the  LMS,  hand-held  devices  such  as  probeware  and 
Proscopes,  textbooks,  literature,  and  each  other  to  explore  the  topic.  Student 
work  in  this  configuration  is  highly  collaborative  with  a range  of  communication 
modes.  Students  keep  journals  and  blog  individually  or  as  a group.  Communi- 
cation is  about  issues  being  explored  as  well  as  how  to  best  approach  the  issue. 
When  making  suggestions  or  discussing  the  content,  the  majority  of  student 
contributions  are  supported  or  rationalized  with  logic  (e.g.,  in  our  last  project, 
my  brother  showed  me).  Students  communicate  their  final  solutions  to  the 
problem  in  creative  ways  using  multimedia  and  authoring  tools  such  as  iMovie, 
Keynote  presentations,  and  a range  of  iPad  Apps. 
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Students  collaborate  in  a range  of  ways.  At  times,  it  is  difficult  to  determine 
who  owns  the  technology  (e.g.,  laptop)  being  used.  Students  most  often  are  sitting 
in  a circle  or  standing  leaning  over  each  other  at  the  desk  of  one  or  two  students. 
There  is  an  energetic  air  to  the  environment  as  students  share  ideas  and  trouble 
shoot  technical,  presentation,  or  problem  issues.  During  presentations  students 
equally  share  in  the  responsibilities.  The  collaborative  approach  seems  to  be 
more  a one-for-all  than  a divide-and-conquer  approach. 

In  this  configuration  the  teacher  is  the  facilitator,  wandering  around  and 
checking  in  on  individuals  or  groups  as  the  projects  are  being  worked  on.  The 
teacher  offers  technical  support  as  well  as  procedural  recommendations.  Inter- 
actions between  the  teacher  and  students  are  both  fonnal  and  informal.  The 
“format”  of  the  lesson  is  dependent  on  the  project,  but  mostly  begins  with 
reminders  of  due  dates  and  expression  of  “status”  reports.  This  is  often  in  the 
form  of  rhetorical  questions  rather  than  a specific  direction  or  statement. 

DISCUSSION 

In  this  study,  we  constructed  an  IC  Map  of  the  different  ways  21st  century 
skills  could  be  promoted  in  a K8  classroom.  We  identified  two  configurations, 
one  being  more  traditional  and  content-based,  and  the  other  being  a project-based 
approach  to  teaching  and  learning.  Each  configuration  included  technology  use. 
When  we  started  this  study,  we  had  concerns  that  the  technology  was  the  catalyst 
for  the  21st  century  learning  as  it  is  so  often  touted  as  a means  for  creating 
opportunities  for  collaboration,  creativity,  critical  thinking,  and  communication. 
What  we  found,  however,  is  that  the  culture  of  the  environment  as  a whole  is 
the  key  factor. 

As  configurations  emerged  from  the  data,  it  became  evident  that  although 
we  had  two  configurations,  there  was  a common  ecology — the  interactions 
between  individuals  and  space — to  both  of  these  configurations  for  21st  century 
skill  promotion.  We  have  represented  this  in  Figure  1.  We  use  what  is  represented 
in  this  figure  to  frame  our  discussion. 

Figure  1 shows  the  relationship  between  what  we  observed  at  all  times  during 
the  study,  but  what  was  not  unique  to  one  particular  configuration.  We  interpret 
this  to  highlight  that  21st  century  skills  were  an  integral  part  of  the  entire 
school  experience;  it  was  the  classroom  and  school  cultures  that  allowed  students 
opportunities  to  engage  in  21st  century  learning.  We  have  labeled  this  21st 
Century  Ecology.  When  we  consider  the  role  of  the  21st  Century  Ecology,  along 
with  the  two  configurations  for  promoting  21st  century  skills,  we  better  under- 
stand the  complexity  of  clearly  describing  a 21st  century  learning  environment 
in  a way  that  can  lead  to  an  assessment  tool  to  determine  21st  century  learning 
environments. 

It  would  be  natural  to  suggest  the  ultimate  way  to  promote  21st  century 
learning  would  be  one  of  the  configurations  situated  within  the  21st  Century 
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Ecology.  As  we  found,  however,  even  without  the  school  culture,  individuals 
could  promote  21st  century  learning  in  ways  that  were  evidenced  in  each  of  our 
configurations.  This  is  true  to  the  IC  construct  in  that  it  reminds  us  that  one 
configuration  is  not  superior  to  the  other,  it  is  simply  a different  way  in  which 
innovation  adoption  manifests  in  the  learning  environment.  Also  true  to  the  IC 
construct,  an  important  factor  from  our  study  that  we  discovered  is  that  a teacher 
can  be  more  traditional  in  his  or  her  approach  but  can  still  allow  opportunities 
for  students  to  engage  in  21st  century  learning.  School  programs,  general 
school  communications,  and  administrator  expectations  of  classroom  charac- 
teristics were  all  ways  through  which  21st  century  skills  were  being  promoted 
and  can  be  promoted. 

School  Programs 

School  programs  such  as  art,  cheer  leading,  Math  Olympiad,  and  leadership 
provided  opportunities  for  students  to  be  creative  (through  art  and  dance)  and 
be  critical  thinkers  and  problem-solvers  (leadership  and  Math  Olympiad).  These 
programs  are  facilitated  by  teachers  and  there  is  a natural  relationship  between 
these  programs  and  student  learning.  For  example,  the  student  leadership  team  use 
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technology  they  learn  about  in  class  to  poll  students  and  to  present  information 
to  the  greater  school  community.  The  school  district  sponsored  art  program  has 
students  creating  computer-based  art  as  well  as  making  meaningful  connections 
between  art  and  academic  content  areas.  Students  at  the  school  take  fieldtrips  to  a 
range  of  locations  and  utilize  classroom  resources  to  prepare  and  attend  fieldtrips. 

Communication 

Communication  played  a key  role  in  the  21st  Century  Ecology  of  the  school. 
More  specifically,  technology-based  communication  is  an  expectation  of  the 
school  members.  Parents,  teachers,  and  administration  use  social  media  and 
other  Internet-based  tools  to  communicate  about  what  is  happening  at  the  school. 
All  teachers  at  the  school  have  a classroom  website  that  is  hosted  by  the  district 
and  teachers  are  expected  to  post  announcements,  homework,  educational  website 
links,  and  general  parent  communication  items.  Additionally,  social  media  is 
embraced  rather  than  banned.  The  school  administrator  maintains  a blog  and 
a Facebook  page  (using  lnstagram  images  on  a regular  basis)  as  a way  to  keep 
community  and  parents  informed  about  the  school.  The  principal  uses  Haiku  LMS 
to  communicate  with  teachers  about  daily  events/announcements  as  well  as  to 
highlight  effective  practice.  The  LMS  is  used  as  a communication  tool  by  all 
members  of  the  ecology  for  a range  of  purposes  (e.g.,  school  related  questions, 
routines,  announcements,  and  school  social  events). 

Classroom  Characteristics 

Although  we  conducted  the  study  across  all  grade  levels,  there  were  many 
characteristics  of  all  classrooms  that  were  common  to  both  the  content-based 
and  project-based  configurations.  More  specifically,  expectations  for  technology 
use,  classroom  wall  “decorations,”  and  several  classroom  management  strategies 
were  adopted  as  school-wide  initiatives  and  all  promoted  21st  century  skill 
development  or  representation. 

Academic  technology  use  at  the  school  is  meaningful  and  variable  depending  on 
the  intended  learning  outcome  and  independent  of  the  innovation  configuration. 
Students  have  opportunities  for  individualized  learning  through  the  use  of  iPad 
and  iPod  Touch  Apps;  they  have  opportunity  for  creativity  through  the  use  of 
brainstorming  software  and  multimedia  tools  (e.g.,  Keynote  and  iMovie).  Students 
engage  in  problem  solving  through  the  use  of  simulations  (e.g.,  Explore  Learning 
Gizmos)  and  multimedia  production.  Technology  is  used  for  reflective  practice 
as  well  as  formative  assessment;  students  complete  drill  and  practice  tasks 
on  iPads,  the  Internet,  and  iPod  Touches,  but  instead  of  simply  reporting  their 
score,  they  write  in  their  journal  and  reflect  on  their  progress  toward  mastery. 
Student  response  systems  (e.g.,  clickers)  are  used  in  a way  that  inform  instruction, 
while  promoting  student  critical  thinking  through  dialogue  about  correct  and 
incorrect  responses. 
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What  we  call  a flexible  learning  environment  is  a characteristic  of  this  21st 
Century  Ecology  and  was  common  to  both  configurations.  Classroom  arrange- 
ment to  promote  communication  and  collaboration  occurs  in  multiple  forms 
(clusters,  dyads,  groups),  and  students  move  to  form  such  groups  based  on  the 
unique  learning  activity  occurring.  The  opportunities  for  critical  thinking,  shared 
meaning  and  collaborative  learning  are  evident  in  daily  classroom  discus- 
sions, classroom  management  strategies,  learning  centers,  and  group  projects.  For 
example,  a school-wide  positive  reinforcement  program  that  reminds  students  to 
reflect  on  their  own  behavior  and  their  own  learning  promotes  critical  thinking. 
Similarly,  students  are  acknowledged  as  individuals,  a group,  and  a class  as  part 
of  the  classroom  management  strategies  across  many  classrooms  in  the  school, 
thus  highlighting  how  the  ecology  promotes  collaboration  and  communication 
in  meaningful  ways. 

Communication,  creativity,  and  critical  thinking  are  evidenced  in  both  instruc- 
tional strategies  as  well  as  classroom  wall  displays.  Kaplan’s  Depth  and  Com- 
plexity Icons  are  a basis  for  not  just  completing  work,  but  also  displaying 
it.  Student  work  displayed  in  the  walls  also  shows  work  in  progress  as  well 
as  finished  projects.  Students  are  given  opportunities  to  demonstrate  creativity 
by  modifying  or  mimicking  a template  (e.g.,  a paper  doll  or  a famous  piece  of 
art)  to  make  it  an  expression  of  their  own  understanding  of  the  task  or  their 
own  personality. 


CONCLUSIONS 

What  does  this  mean  for  teaching  and  teacher  education?  Given  that  in 
this  study  we  identified  two  distinct  configurations  for  promoting  21st  century 
learning,  yet  found  that  just  as  crucial  as  the  instructional  approach,  is  the  overall 
school  and  classroom  ecology,  we  need  to  continue  to  promote  the  role  of  teacher 
as  the  facilitator  of  learning.  To  this  extent,  we  need  to  share  with  teacher 
candidates  ways  to  promote  community  in  the  classroom  through  their  manage- 
ment strategies,  classroom  arrangement,  and  the  way  they  communicate  with 
students,  parents,  and  the  broader  educational  community.  We  can  encourage 
them  to  try  new  things,  and  at  the  same  time  not  feel  like  they  have  to  change 
everything  about  their  teaching — remind  them  that  change  is  a process  and  not 
an  event  (Hall  & Hord,  2006).  It  is  important  that  technology  use  is  ubiquitous, 
meaningful  and  not  limited  to  student  learning  activities. 

Finally,  as  teacher  educators,  we  need  to  become  comfortable  with  being  able 
to  effectively  model  and  promote  21st  century  teaching  and  learning  in  our 
courses.  To  achieve  this,  we  need  to  make  sure  we  have  a solid  understanding 
of  what  21st  century  teaching  and  learning  really  looks  like  in  the  K12  environ- 
ment, both  formally  and  informally.  Personally,  we  are  expecting  that  with 
the  adoption  of  Common  Core  Standards  this  will  be  even  more  crucial  if  we 
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are  to  promote  cross-curricular  project-based  learning  experiences  for  our  teacher 
candidates’  own  K12  students. 

Our  next  steps  are  to  look  at  the  configurations  and  the  21st  Century  Ecology 
and  develop  an  assessment  that  can  be  used  by  individuals,  administrators, 
and  teacher  educators  (e.g.,  supervising  student  teachers).  Our  goal  with  this 
assessment  is  that  it  will  allow  us  to  have  a more  common  understanding  of 
what  we  should  be  not  just  promoting  in  our  courses  but  also  looking  for  when 
we  place  student  teachers  in  the  field.  Further  we  hope  it  will  allow  us  to 
identify  where  21st  century  skills  (and  which  ones)  are  being  promoted  and 
where  there  is  area  for  growth.  This  information  can  then  be  used  for  planning 
and  implementing  pointed  professional  development  and  further  identifying 
best  practice  of  21st  century  skills  in  classrooms. 
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